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Abstract— Stress, depression, mental illness are serious 
problems but the most often overlooked problems. Ironically, 
the number of mental problems is greater than health services. 
The purpose of this study is to develop a system consisting of 
Admin Webpage and Android Application which analyze 
mental illness with artificial intelligence that can diagnose and 
carry out therapy for people with mental disorders which has 
the types of psychoneurosis and psychosomatic disorders. This 
research used the methodology of Modified Backward 
Chaining which works backward towards the initial condition 
of the patient. Moreover, the system used the Expert System as 
reference data from the expert, in this case, psychologist. 
Results could be diagnosed via smartphone by a doctor or 
expert so they could provide faster and easier treatment in 
accordance with the application of this Psychological PPD 
(Psychoneurosis and Psychosomatic Disorders). Finally, the 
application was successfully implemented to give diagnoses and 
treatments. The system's ability to deal with mental illness was 
carried out at Raden Mataher General Hospital, Jambi, 
Indonesia. This study consisted of 21 respondents consisting of 
13 men and 8 women. The result showed that the application 
was tested Usability Testing which had score 4.22 of 5. 
Keywords—Artificial Intelligence, Modified Backward 
Chaining, Psychoneurosis, Psychosomatic, Mental Illness. 
I. INTRODUCTION 
Developments in information technology agile and an 
important role in a variety of ways [1]. The computer is one 
important part of the improvement of information technology 
[2]. Big Data storing information and a set of rules adequate 
reasoning allows computers to provide conclusions or take 
decisions that are the same quality with the ability of expert 
psychiatric disorders. One branch of computer science that 
can support it is to make the application of expert systems of 
mental disorders. Mental disorder is an illness that can occur 
in all people and regardless of race, culture, children, adults, 
wealth: poor or rich. Mental illness is a change in the 
function of the soul that causes a disturbance in the function 
of the soul, which cause suffering to individuals and barriers 
in implementing social role [3]. Difficult to adapt or 
adjustment to social demands [4]. Not only cause 
psychological or mental disorders. Symptoms fail to make 
adjustments could appear in the form of disturbances of a 
physical nature as basically between body and soul is an 
integral and inseparable, so that disruption of include cause 
interference on the other, is then often called a 
Psychosomatic and Psychoneurosis Disorders. Disorders 
Psychosomatic in psychiatric better known as somatization 
disorder as part of the diagnosis of somatoform disorder, the 
symptoms are the most typical of somatization disorder are 
many complaints that occur in various organs, especially the 
stomach, muscles, and most often experience pain [5]. A 
psychosomatic illness is a mental disease which relates to the 
body and mind. There are two parameters to define the 
relationship between "Psyche" and "Soma". It means by the 
psyche become fatigued and give signal is inform into 
somatic symptoms causing changes in body tissue [6]. 
Psychoneurosis is a mental disorder characterized caused by 
inner struggles and disturbed social relationship. Mostly 
factors are emotional stresses, conflicts, and frustrations. The 
Oxford English Dictionary defines the term as “mental 
disease, especially without organic lesion or recognized 
mental weakening". Disorders commonly called Neurosis is 
a mental illness characterized by erroneous insights about the 
nature of the difficulty, inner conflicts, anxiety reactions, 
partial damage to the structure of personality, often marked 
phobias, disorders digestive and behavioral obsessions-
compulsions [7]. Psychoneurosis is a minor mental disorder 
characterized caused by inner struggles and disturbed social 
relationship. Mostly factors are emotional stresses, conflicts, 
and frustrations [8]. Previous research, a web-based expert 
system to help not as a substitute for the doctor's ability to 
make optimal decisions with computer processing [9]. Other 
research uses processing engine inference to perform rule 
tracking [10]. Besides, Turban research Decision Support 
System and Intelligent System for Agriculture [11]. Artificial 
Intelligence is widely used nowadays [12]. 
Roventa has researched the Artificial Intelligence (AI) for 
Kidney Disease [13]. Therefore, AI can be used for medical 
treatment. Other research, Joshi, developed Sequence-
Learning Algorithm based on Backward Chaining [14]. 
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Abdullah used Unified Modelling Language which is used in 
this research [15]. 
This research using a newly proposed method of 
Artificial Intelligence modified from Backward Chaining. Its 
aim for solving a serious problem to be discussed by research 
is the diagnosis of psychoneurosis and psychosomatic mental 
disorders by analyzing symptoms based on existing facts. 
This application namely of Psychic PPD will provide 
information about the name of the disease, diagnostic, 
treatments, and solutions are psychoneurosis and 
psychosomatic. 
II. METHODOLOGY
This research used the Modified Backward Chaining 
method and Expert system. We emphasize on Modified 
Backward Chaining the inner structure of the field based on 
android application. The expert system used the data of 
hospital doctor. The detail of   
A. Modified Backward Chaining 
In the proposed Modified Backward Chaining, If in 
Backward Chaining the initial goal-driven approach is 
carried out with the desired expectations and then look for 
evidence of those expectations. So in this research changes 
are made to the process of finding evidence with the 
beginning and end of the process. Fig.1. and Fig.2. It is 
sourced from the Knowledge Base which contains 
procedures and data and facts that are accurately processed 
into the Backward Chaining via Blackboard modification 
system. The following are additional explanations used in the 
system. 
Blackboard contains the latest description of the problem 
with the previous Hypothesis record by comparing it to the 
results of the decision. Then, Knowledge Acquisition 
contains accumulation, transfer, and transformation from 
expert experts then processed in computer programs to renew 
science. Interface as a media so that it is user-friendly and 
user interaction between actors and programs. Explanation 
Facilities functions as a response tracker and a more detailed 
explanation of expert system behavior interactively using 
questions. 
Fig. 1. Structure of Expert system (Phsycic PPD) 
The flow explanation is explained by the following diagram 
[D] for Data and [P] for Process. Diagnosis and treatment are 
done iteratively (modification of Backward Chaining) to get 
accurate results and help doctors and reduce the level of 
depression of patients. Fig.2. 
Fig. 2. (Phsycic PPD) Diagram 
B. A Proposed rule of Algorithm 
In the proposed algorithm, the specific action (an P and 
G) Type of Diseases Disorder is characterized by a Stage 1
and Stage 2. Stage 1, also called Initial conditional 
probability is given a specific state, P. It follows that table I 
and II for Psychosomatic and Psychoneurosis. Stage 2, also 
called Symptoms of Disease Disorder is given a specific 
symptom, G. Next, we formulate Set of Rules. 
Stage 1 includes off there are two issues discussed mental 
illness in this study is about Psychoneurosis and 
psychosomatic disorders. Several types of diseases 
Psychoneurosis we can see in Table I.  Psychosomatic 
disorders and diseases can be seen in Table II below: 
TABLE I. STAGE 1 PSYCHONEUROSIS DISORDER 
Type Code Kind of Psychoneurosis Disorder 
P1 Anxiety Neurosis 
P2 Hysteria 
P3 Anxietas Fobik 
P4 Obssessive Compulsive Disorder 
P5 Depressive Neurosis 
P6 Neurasthenia 
TABLE II. STAGE 1 PSYCHOSOMATICS DISORDER 
Code type Type of disease psychosomatic 
P1 psychosomatic Heart and Blood vessel 
P2 psychosomatic Muscle And Bone 
P3 psychosomatic Respiratory tract 
P4 psychosomatic skin 
P5 psychosomatic Digestive tract 
P6 psychosomatic And Incontinence Tools Sex 
P7 psychosomatic Endocrine system 
In analyzing the data the symptoms of some types of 
disorders and psychosomatic Psychoneurosis is done 
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comparisons of information obtained from many books and 
an expert (the person skilled in the case). Symptoms are a 
form of perception or behavior that can be seen from the 
patient for analysis and determination of the type of 
Psychoneurosis and psychosomatic disorders. The symptoms 
of the disorder Psychoneurosis we can see in Table III and 
the symptoms of disease psychosomatic disorders can be 
seen in Table IV below: 
TABLE III. STAGE 2 PSYCHONEUROSIS DISORDER SYMPTOMS 
Symptoms 
code Facts Symptoms 
G01 Out of breath 
G02 feel depressed
G03 floating head 
G04 quickly tired
G05 Cold sweat throughout the body 
G06 The tension in the body 
G07 Panic difficult to control 
G08 Paralysis of one member of a physical 
G09 Cramp in fingers 
G10 Seizures body feels stiff and unconscious 
G11 Missing power talk
G12 Memory loss
G13 personality twins 
G14 Wandered unknowingly 
G15 The streets were sleeping 
G16 Feeling faint 
G17 Fatigue 
G18 Nausea 
G19 feelings of panic 
G20 Sweating all over the body 
G21 A strong desire to steal even though he did not need the stolen goods 
G22 The desire that can not be suppressed to burn something
G23 A desire that can not be arrested for traveling 
G24 The desire to wash hands continously 
G25 always tired
G26 Feeling sad 
G27 Hopeless
G28 forgetfulness 
G29 Insomnia 
G30 Wants to end his life 
G31 Not excited 
G32 Although tired quickly put out little power 
G33 emotional lability 
G34 Decreased thinking ability 
G35 Insomnia 
G36 Headache 
G37 Often feel seized with a variety of diseases 
TABLE IV. STAGE 2 PSYCHOSOMATICS DISORDER SYMPTOMS 
Symptoms 
code Facts Symptoms 
G01 The state of the heart rate exceeds 100 beats per minute (tachycardia) 
G02 heart palpitations or an abnormal rhythm (palpitations) 
G03 Pain in the chest 
G04 shortness of breath
G05 Tired of the body 
G06 Feel faint
G07 sleeplessness
G08 dull pain and throbbing began in the sub ocipitalis spread throughout the head 
G09 Scalp tenderness to the touch 
G10 throbbing headache
G11 Nausea and vomiting
G12 
worry 
G13 pressured
G14 Numbness or tingling around mouth 
G15 Chest feel tight 
G16 Sweating all over the body 
G17 blurred vision
G18 loss of consciousness 
G19 Sweating on palms
G20 Sweating in the feet and armpit 
G21 Excessive sweating on the neck and forehead 
G22 Sweaty backs of the hands and forearm 
G23 Feel uncomfortable if a full stomach or severe 
G24 Belch
G25 Loss of appetite when feeling upset or depressed 
G26 Bloating
G27 Nausea and vomiting
G28 pain borne
G29 (Frigidity) disease affecting women do not have sexual desire even against their partners 
G30 Impotence diseases that affect men 
G31 Premature ejaculation
G32 Bedwetting
G33 Excessive anxiety on the system endocrine 
G34 Unusual tiredness
G35 Tensions on self 
G36 emotional lability
G37 Easy to get angry 
G38 Depression
G39 night sweats
G40 Blushing face and hot 
C. Modified Backward Chaining Analysis Process
The analyses were performed to obtain fact-based
research methods. The data obtained from research methods 
then analysed in order to obtain a set of rules. which will be 
associated with the input data using the trace backward 
inference method (Modified Backward Chaining). 
D. Set of Rules
Based on the analysis of the decision table above, then be
made to the set of production rules diagnostics using IF-
THEN. Where is the information input IF, THEN whereas 
the conclusion. The inference engine compares each rule 
stored in the knowledge base of facts, contained in the 
database. If part IF (condition) of the rule to fit the facts, then 
the rule is executed and the portions THEN (action), if the 
patient chooses the symptoms are not based on the rule of the 
disease, patients will receive a recommend to choose another 
disease at diagnosis as for rules which are used in the process 
the system can be seen in the table and the fact the rules rule 
in table V and VI. 
TABLE V. SET OF RULES PHYSCONEUROSIS 
Disease Rule 
Psychoneurosis
R1: IF G01 AND G02 AND G03AND G04 AND 
G05 AND 
G06 AND G07 P1 R2 THEN: IF 
AND G9 G08 AND G10 AND G11 AND G12 
AND 
G13 AND G14 AND G15 
THEN P2 
R3: IF G16 AND G17 AND G18 AND G19 AND 
G20 THEN P3 
R4: IF G21 AND G22 AND G23 
AND THEN G24 P4 
R5: IF G25 AND G26 AND G27 AND G28 AND 
G29 AND G30 THEN P5 
R6: IF G31 AND G32 AND G33 AND G34 AND 
G35 AND G36 AND G37 THEN P6 
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Disease rule 
psychosomatic 
R1: IF G01 AND G02 AND G03 AND G04 AND 
G05 AND G06 AND G07 THEN P1 
R2: IF AND G9 G08 AND G10 
AND THEN G11 P2 
R3: IF G12 AND G13 AND G14 AND G15 AND 
G16 AND G17 
AND THEN G18 P3 
R4: IF G19 AND G20 AND G21 
AND THEN G22 P4 
R5: IF G23 AND G24 AND G25 AND G26 AND 
G27 THEN P5 
R6: IF G28 AND G29 AND G30 AND G31 AND 
G32 THEN P6 
R7: IF G33 AND G34 AND G35 AND G36 AND 
G37 AND G38 AND G39 AND G40 
THEN P6 
III. RESULTS AND DISCUSSIONS
A. Use case of Systems
Figure 1 use case diagram, which illustrates the scenario
or interaction can be done by an actor, an actor here in the 
form admin, patient. As for the use case diagram we can see 
in Figure 1 below: 
Fig. 3. Use Case 
B. System Implementation
1) Admin Webpage
After the admin login, admin can manage data- data
within the system such as the data. There are of disease, 
symptom data, the data rule, the data commentary, patient 
data and after completion admin can exit the menu out. 
In the admin menu disease data containing data of 
disease experienced by the patient, admins can view the data 
of disease, plus disease, illness edit, remove disease. Then 
there is the symptom data. 
Fig. 4. Disease Data in Admin 
In the admin menu no symptom data containing 
data Psychoneurosis symptoms and psychosomatic 
disorders on a person who has gained from a psychologist 
or an expert and books, admins can view the data of 
symptoms, symptom data add, edit symptom data, delete 
data symptoms. 
Fig. 5. Symtomps Data in Admin 
There is no data in the admin menu rule that serves to 
connect the data to the symptoms of disease to diagnosis 
Psychoneurosis and psychosomatic disorders experienced 
by a person, the admin can see data rule, add data rule, the 
rule edit data, delete data rule. 
Fig. 6. Rule Data in Admin 
2) Android Application
The user has to register on Android Application. Then,
the user has to login to Android Application to use it. After 
logging in, user is directed to Main Activity. Main Activity 
contained categories. Then, user selects one of the categories 
which will direct to the next page. The figures below are 
Android Application screenshots. 
On clicked of diagnosis Button, user will be directed to 
Psychoneurosis or psychosomatic diagnoses selection. Then, 
user has to choose one and will go to the next page. Then, 
user will be directed to options of symptoms that should be 
checked. The figures below are the Diagnosis and The 
Symptoms screenshots. 
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TABLE VI. SET OF RULES PHYSCOSOMATICS 
(a) (b) 
Fig. 7. Application Screenshots (a) Diagnosis Page, (b) Symptoms Page 
After checking the symptoms, Application will show 
results. It will give a solution to mental illness you have. 
Then, the user will be showed the treatments. 
(a) (b) 
Fig. 8. Result Screenshots (a) Results page, (b) Treatments Page 
The application has been tested by doctors of Raden 
Mataher General Hospital. The result is given in following 
table. 
TABLE VII.  TESTING APPLICATION  
Name Role Testing Results
Dian 
Fitriani 
Puji 
Poly 
Psychology 
at Raden 
Testing the data 
of all admins and 
the application of 
Admin website Psychic 
PPD is easy to input data, 
and easy to understand. 
Astuti, 
S.psi 
Mataher
General 
Hospital 
Psychic PPD is 
in accordance 
with the results 
of a diagnosis of 
a psychologist / 
psychiatrist 
Diagnostic results from the 
Android application PPD 
Psychic are running well 
and properly, the application 
display is simple and easy to 
understand for all people. 
Cucu 
Daramita
, S.T 
Patient at 
Psychology 
Poly of 
Raden 
Mataher 
General 
Hospital 
Testing the 
Psychic GPP 
application on 
the diagnostics 
menu. 
The PPD Psychic 
application works very well 
because it is easy to use, on 
the diagnostic menu it works 
very well and can directly 
prescribe therapies that are 
recommended based on the 
disease that I am 
experiencing. 
Albi 
Briantam
a 
Patient at 
Psychology 
Poly of 
Raden 
Mataher 
General 
Hospital 
Testing the 
Psychic PPD 
application and 
login input 
process 
The login process for the 
PPD Psychic application 
runs smoothly. Before 
logging in, the patient must 
enter the registration input to 
enter the Psikis GPP 
application running without 
a system error. 
Finally, the system is tested with Usability Testing. 
Usability testing used questionnaire to the several 
respondents in Raden Mataher General Hospital. The 
questionnaire which is used as table below 
TABLE VIII.  SET OF QUESTIONAIRE  
No Questionnaires 
S.1 Is the initial appearance of Android easy to recognize?
S.2 Is the login process easy?
S.3 Does the navigation menu in each process provide a fast response when 
operated? 
S.4 Are you easy to diagnose Psychoneurosis and Psychosomatic disorders?
S.5 Are you easy to access information in the Psychic GPP application?
S.6 Are the letters & symbols on the interface easy to read & understand?
S.7 Are you comfortable with the layout in each section? 
S.8 Are you comfortable with the colours found on the interface?
S.9 Does the consultation process have an easy flow understood?
S.10 Have you succeeded in making the diagnosis until it's finished?
S.11 Did you find an error notification when giving the wrong command or 
input? 
S.12 Can you overcome if there is an execution or data that you input turned 
out to be wrong? 
The questionnaire is answered by 21 respondents. They 
are patients from Raden Mataher General Hospital who come 
directly to the hospital. Data on respondents who were male 
were 13 persons, while women were 8 persons. While based 
on education level, there were 7 respondents with education 
under Bachelor Degree, 10 people with education Bachelor 
Degree, and 4 persons with education Master Degree. The 
result is given in . Fig. 9 
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Fig. 9. Usability Testing Result
The score of usability system used 1 as “horrible”, 2 as 
“bad”, 3 as “enough”, 4 as “good”, and 5 as “Excellent”. 
Based on Fig. 9, Learnability get 3.96, 4.57, and 4.42 point. 
Then, Efficiency get point 4.28. Furthermore, memorability 
get point 4.09 and 4.19, Satisfaction get the point 3.9, 4.23, 
and 4.19. And the last, Errors point get 4.19, 4.28, and 4.42. 
Average of All Questionnaires of the system get score 
4.225833 which is considered as slightly above “good”. 
Based on the Fig. 9, Learnability and Satisfaction has the 
minimum value, as 3.95 for Learnability (S.1), and as 3.9 for 
Satisfaction (S.7). Otherwise, the values of the 
questionnaires are above 4. The respondent of this 
questionnaire are 21 of 22 people. We used Margin of Error 
5%. The accuracy of this questionnaire is 95%.  
IV. CONCLUSIONS
From the analysis, design, testing, and implementation has 
been done to diagnose the expert system and psychosomatic 
disorders Psychoneurosis on this person, it can be 
concluded: 
1. Determining the type of Psychoneurosis and
Psychosomatic Disorder on a person can be
implemented into a computer program using a database
as a storage medium of knowledge.
2. This expert system search engine uses backward
chaining inference method (backward chaining) so as to
produce the analysis that level with a psychologist or an
expert in their field.
3. The test system is done by testing the usability aspect of
Testing which has total average score 4.225833 which
is considered as slightly above “good”. The psychic
said that the PPD application that has been designed has
good usability level value. It already implemented as an
application that is operated by the user.
4. Implementation Modified Backward Chaining method
in this expert system used production rules.
5. This expert system can produce a diagnosis of the
patient's illness in a quantitative form. Study case
research of Raden Mataher, General Hospital, Jambi,
Indonesia.
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